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SOIL MOISTURE STUDIES UNDER 
DRY-FARMING 
BY F . S. HARRIS and J. W. JONES* 
I. INTRODUCTION 
Profitable cultivation of land under dry-farm conditions is 
dependent on the efficient use of precipitation. Soil fertility 
is not at present the limiting factor in crop production on most 
arid lands, but insufficient moisture to make available the fertil-
ity of these dry-lands is not only a limiting factor, but in most 
cases the controlling factor in crop production. 'I he rainfall in 
the principal dry-farming areas of Utah varies from 12 to 15 
inches a year. During different years it may range from 10 to 
22 inches; therefore the best use must be made of the water that 
falls. 
The major portion of the precipitation in Utah comes during 
the winter and spring months which makes a deep soil with great 
water-storing capacity essential if the moisture is to be retained 
for crop use. This bulletin treats primarily the problems of ac-
'cumulation and use of the soil moisture. 
The results herein presented were obtained under field condi-
tions and should be applicable to areas with similar soil and 
climatic conditions, but the conclusions could not be applied un-
less conditions were the same. 
These data were obtained in co-operation with the Office of 
Cereal Investigation and Biophysical Investigations of the U. S. 
Department of Agriculture. 
In studying these deductions it is urgently requested that 
the soil 'type and climatic conditions be constantly kept in mind 
so that erroneous conceptions or conclusions may not be drawn. 
Studies to determine the most efficient and economical methods 
of storing water in the soil as well as moisture movements in the 
soil have been made since the spring of 1908 at the Nephi Sub-
station. 
*The authors wish to acknowledge their indebtedness to F. D. Farrell, 
P. V. Cardon, and A. D. Ellison, former superintendents of the Nephi 
Sub-station. and to A. F. Bracken and H. W. Tllr;Jin, all of whom took 
many of the samples and made many of the moisture determinations re-
ported in this bulletin. 
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The Nephi Sub-station is located in Juab Valley in about the 
eentral part of the state on a transverse rise in the land called 
the Levan Ridge. The water table on ~his ridge is several hun-
dred feet below the surface. Sub-irrigation is impossible, due 
to absence of any canals and a general water shortage through-
out the section. Ideal conditions for studying the storage and 
use of moisture are presented because all crops are absolutely 
dependent on the normal precipitation. 
1. Precipitation 
Records of the moisture falling for the past 19 years first at 
Levan, Utah, and later at the Nephi Sub-station show that the 
annual precipitation varied during this period from 9.08 inches 
in 1910 to 18.48 inches in 1906. Similar and even greater vari-
ations are observed for the different months of these years. Dur-
ing May in 1898, 5.57 inches of rain fell , while records of the 
same month in 1902 show only .16 inches. In 1914 the rainfall 
for June was 1.94 inches, while in 1916 no rain was recorded 
during this month. 
PRC CI PITA TION IN INCHES 
/ 2 c3 4 ~ 6 7 8 .9 /0 II 12 /lJ 14- If) 16 17 18 /9 
Fig. I.-Diagram showing the annual precipitation at Nephi, Utah , 
for the years 1898 to 1916 inclusive. The normal rainfall is presented 
by cross line. 
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About - P I' c'ent of the precipitation at K phi fall between 
October and ::.\Iay in lusive; May, June: and J Uly are the three 
month during which win ter wheat, the leading dry-farm crop, 
makes pra ti ally all its gro"wth. It i e sential ince most of 
the precipitation come during the non-growing sea on, that every 
effort be made to cat h and retain this moisture until needed by 
the growing crop '. If the moi ture i npt aved 10" yield are 
the r esult. (See rrable 1 and F igure 1) . 
TABLE I.-PRECIPITATION BY MONTHS FOR THE 19 YEARS BE-
TWEEN 1898 AND 1916 AT THE NEPHI" SUB-STATION. 
Year 
1 98 
1899 
1900 
1901 
1902 
1903 
] 904 
1905 
1906 
1907 
1908 
1909 
1910 
1911 
1912 
1913 
1914 
1915 
1916 
Total 
Avg. 
II I I I I I I I I I I I II Total II J a n· 1 F eb. IM a r. IA pril l MayIJune IJulYIAug. IS ept· 1 Oct· I N ov .1 Dec. II A n'l 
I 0 . 801 0.25 1 1.-151 1.061 5.57 1 0.901 1.621 0 . 73/ 0 . 00 1 0.991 0.94 1 1.36 II 15 . 67 
/
1.4312.251 3 . 96 1 0.71 1 1. 75 / 0 . 95 1 0 . 25 1 1.06 0 . 00 1 2 . 07 1.091 1. 91 11 17 . 43 
0.87 0.701 0.12 1 3 . 70 0.57 0 . 04 0.03 0.28 1 1.701 0.6!) 1 1.45 0.19 I 10 . 34 
0.93 2 . 23 1 1. I 1.021 1. 741 0. 291 0 . 251 1. 551 0.18 1. 311 0.53 1. 40 13.31 
I 0 .531 1. 41 1 2.411 1. 201 0 .161 0.03 1 0 . 32 1 0.20 1 0.91 1 1.621 1.9 I 1. 72 II 12. 49 
II 1.641 0 . 9 I 1. 331 2.031 2.26 ! 0 . 4 I 0.47 1 0.15 1 0.92 1 1. 561 0.24 1 0 . 52 II 12 . 58 
II 0.68 1 1.441 2.411 O. 01 3.101 0.021 0 . 36 1 0.17 1 0 . 201 1. 051 0 . 001 0.97 11 11 . 20 0.2 I 2.221 1. 57 1 1. 22 1 1. 391 0. 211 0.31 1 0.60 1 3. 171 0 . 0 I 1.011 0.57 I 12 .63 
II 1.481 0 . 681 3.83 1 2.87 1 2 . 921 0 . 431 0.801 1. 571 0 . 611 T I 1. 471 1. 82 II 18.48 
111.9012.011 1.4210 . 93 1 1.761 1. 581 0 . 321 1.461 0.74 1 0 . 410.50 1.97 II 15.43 
11 0.81 1 1.111 1.1210 . 2013 . 6410 . 67 0 . 521 3.411 2.28 1 1. 7310.4610 .62 11 16. 57 
II 2.571 1. 701 1.031 2 . 211 0.681 0.17 1 0.95 1 2 . 841 0.6 I 0.32" 1. 531 1. 51 II 16 .19 
II 0 . 611 0.611 O. 11 0.461 0 . 721 0.031 0.381 0.101 2.37 1 1. 57 1 0.581 0. 84 II 9.08 
II 1. 921 0.611 1. 051 0 . 561 0 . 241 0 . 761 1.771 0.28 1 1.071 0 . 75 0.441 0 . 66 II 10 .11 
II 0.391 0.291 2.801 0.471 1.051 0.171 0 . 481 0 . 62 1 0.47 1 3.07 1 1.521 0.00 II 11.33 
II 0.59 1 1.451 0 .7 I 0.861 0.30 1.0 I 0 . 161 1.681 1.121 1.301 1. 811 1. 21 II 12.34 
II 2.941 1.001 0.431 3 . 201 0.711 1. 941 1.741 0.29 1 0.041 1. 351 0 .15/ 0.65/ 1 14.44 I 1 .271 2 . 251 0.9 I 1. 291 3.211 1.041 0 . 021 0 . 211 1.371 0 . 491 0.90 0 . 60 1 13 . 63 II 1. 95 1.751 2 .961 0.281 0.96 1 0.001 1.141 0.7 I 0.50 1 2.541 0 . 201 1. 26 I 14 . 32 
1123 . 59124 . 94132.34125.07132.73110. 79 111. 9117 . 9 118.33123 . 33116 . 0119.78 11257.57 
II 1. 241 1.311 1. 701 1.. 321 1. 721 0 . 571 0 . 631 0 . 951 0 . 961 1. 231 0.881 1.04 II 13.55 
2. Evaporation 
It is important that as much of the annual precipitation be 
induced to enter the soil as possible, but it is of no less importance 
that this moisture be retained until needed by crops. T'he first 
problem is how best to catch, and the second how to retain, the 
moisture. l\![oisture is lost from the soil by surface evaporation, 
~wd by transpiration from plants. 
In Table II is given the monthly evaporation from a free water 
surface during the seven-month period from April to October in-
clusive, for the years 1908 to 1916 inclusive. , iV'hile the evapor-
ation varied during different years the averages for the seven-
month period for 9 years "vas 47.6 inches. Investigations show 
that high evaporation diminishes the effectiveness of the annual 
precipitation. Regions in which evaporation is great require a 
higher annual precipitation to produce the same r e nlt than in 
<: more favored lo cality. 
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T ABLE II.-TOTAL MONTHLY EVAPORATION AT THE NE P HI SUB-
STATION FOR THE MONTHS APRIL TO OCTOBER FROM 1908 to 191 6. 
Year II April l May I June I July I Au g. I Sept. I Oct. II Total 
1908 II 4.8001 6.980 7.879110.3431 9.3311 6.2341 2.41011 47.977 
1909 II 3.6451 5.990 8.803 9.4661 7.0361 5.6001 4.428 1\ 44.96 
1910 II 5.7021 7.451 10.898 9.5961 9.8821 6.0081 3.66211 53.199 
1911 II 4.936 8.40318.6801 8.702110.4691 6. 6951 3.547 1\ 5l.432 
1912 II 3.543 6.301 9.280 9.2361 8.8891 6.162 2.981 11 46.392 
1913 II 4.3501 7.474 8.3131 9.5261 8.2521 5.250\ 2.74211 45 .907 
191,- II 4.300 4.785 8.434 1l.165110.6531 6.1571 5.143 11 50.6 7 
1914 II 2.943 9.4481 7.377 7.409 9.5201 7.7671 3.7891\ 4 .253 
1916 II 5.4951 7.787 9.931 9.3921 8.8231 7.3571 2.3611 5l.146 
Total 11 39.714164.619179.595184:835182.855157 .23013l.06311 439.911 
Average .11 4.4131 7.1801 8.8441 9.4261 9.2061 6.3591 3.45111 4 . 79 
Opril mOJ June July Ou,. Sept Ocl. 
• pncipifofion ~ E voporofion 
In Figure 2 
is shown graphL 
cally the average 
·monthly precip-
itation and the 
corresp 0 n din g 
monthly evapor-
abon for the 
Sl e ve nom 0 n It ·h 
period at the 
Nephi Sub-stat-
ion. June, July, 
and August· are 
the months with 
the lowest precip-
itation and high-
est evaporat ion. 
Fig. 2.-Diag ram showing the average monthly precipitation and 
evaporation from April 1 to October 31, duri ng the years 1908 t o 19] 6 
in clusive a t Nephi, Utah, Sub-station. 
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3. Wind 
Wind is not a serious menace to crop production at Nephi. 
Records of wind velocity during the past 8 years for the seven-
month period from prjl 1 to November 1 show that the average 
velocity was about 4.5 miles an hour. Velocitie as high as 10 
miles an hour for an entire day was seldom experienced. 
4. Temperature 
Temperature records at Nephi show that July and August 
are the months of greatest heat; the temperature ranging from 
85 to 97 degrees Fahrenheit. The nights are usually cool and 
pleasant. , In the winter temperatures of 20 degrees below zero 
have been recorded, but at this time the ground is usually covered 
with snow which protects the tender crops. Low temperatures 
without a protective blanket of snow usually result in severe win-
ter-killing of fall-sown cereals. 
5. Type of Soil 
The soil of the Nephi Sub-station is a deep alluvial clay loam 
derived from the weathering of the adjacent mountain ranges. 
Considerable limestone and gypsum as well as small deposits of 
phosphorus and potassium minerals have been found in these 
mountains. The soil is reddish brown in color and varies in tex-
ture from a clay loam to a sandy loam. Above the 4-foot level 
the sandy loam is seldom encountered. The workable part of the 
soil is rather heavy (about 15 per cent clay) making it sticky when 
wet, and very hard when thoroughly dried. Crusting and baking 
of the soil after heavy storms and the resulting moisture losses 
due t o crop growth and dry weather are common. 
TABLE I".-PHYSICAL COMPOSITION OF SOILS OF THE NEPHI SUB. 
STATION. 
(Results Expre,ssed ' as Per Cent of Dry Soil.) 
Depth in feeL.1 1st 1 2d 1 3d 14th 15th 16th 1 7th 18th 19th 1 10th 
Lab. Nos ............. 1 29005129606/ 290141 290151 290191 290261 29030\290321 290401 29041 
1 -07-09 -17 1 1 
Coarse matter 1 9.59 5.29\ 8.94\ 4.43\ 5.851 2.201 3.64 3.931 4.54\ 5.38 
F ine m atter ........ 1 90.41 94.71 91.06 95.57 94.151 97 . 801 96 . 361 96. 071 95.46 94.62 
M edium sand ........ 1 8.931 8.99\ 8.73 11.36\15.691 8 . 93 16. 281 12.601 23 . 57 15.48 
Fine sand ............ 1 20 .05 16.48 12.38 18.87 19 .481 27.40 25 . 001 22 . 52126.09 21.45 
Coarse silt............ 21.97119.95 22.53 19.06 23.881 22.27 21. 88 21. 91 19 . 25 ,18.63 
Medium silt ........ \15.23 16.781 17 .53 17. 25115.43113.51 13.73117.03 10.04 15.77 
Fine silt ................ 13.25 14.88114.47 8.931 8.011 7.11 8.681 9 .741 6.56 11.71 
Fine clay ............ 15.73116.681 18.62 20.68 12.41 10.03 12.19 13.29 20 .95 13.36 
Rea l Sp. Gr.···· .... 1 2.621 2.671 2.52l 2.621 2.62\ 2.86 \ 2.61\ 2. 641 2.61\- 2:63 
Apparent Sp. Gr. 1 1.371 1.46/ 1. 42 1.121 1. 41 1. 43 1. 46 1. 411 1. 48 1. 44 
W ater, Sol. m a t. 1 0.091 0 .702 0.02 0.041 0.111 0.071 0.11 0.13 0 . 05 0.20 
Little difficulty is experienced, however, in preparing a good 
seed bed if the soil is not too wet or too dry. Working thi type 
of soil when too wet results in a baked condition which necessitates 
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exposure to weathering agencies before it again becomes friable 
The surface soil is relati, ely low in humus making it desirable 
to increase this constituent, but the addition of humus .should not 
be too rapid. In Table III are presented the results of a 
mechanj 'al analysis of the s'oil by foot-sections to a depth of 10 
feet. T'his table shows that the soil is composed largely of fine 
sand, coarse, medium, and fine silt, and fine clay. A soil of this 
nature retains water well. 
6. Depth of Sampling 
Most of the soil moisture work at Nephi has been done to a 
dept h of 6 feet, although one series of plats was sampled 10 feet 
deep. The plats were sampled in foot sections with a soil tube in 
the sprin g, summer, and fall. Each foot section, as soon as 0 b-
tained, was placed in a tightly covered soil can. The samples "-rere 
dried at a temperature between 105 degrees and 110 degree. F. 
for 12 to 14 hours, and the percentage moisture calculated on the 
dry basis. 
II. EXPERIMENTAL RESULTS 
1. Stubble Treatment 
a. Effect of Disking after Harvest on the Moist ure Content of 
Fall-plowed and Spring-plowed Fallow 
In the fall . of 1911 a test was begun to determine the eff ct 
of fall double disking on the moisture content of the fall-plowed 
and spring-plo·wed fallow plats. Four plats were included in the 
test, two of the e being cropped to winter wheat each year and two 
fallowed. 
After producing a crop of wheat both stubble plats were 
double disked soon after harvest. Later in the season one of 
these plats was fall plowed and left rough until spring; the other 
"va spring plowed. Throughout the summer both plats received 
id entical treatment. 
Moisture determinations in I-foot sections to a depth of 6 feet 
weI' made in April, Jun e, and September on the e fallow plats 
during the 5 years from 1912 to 1916 inclusive. Each sampling 
included 2 borings for each foot on both plats and the average 
percentage of moisture in the two determinations was used. 
In Figure 3 is shown . graphically the average percentage of 
moisture stored in these two plats for the 5-year period. In the 
sfiring ampling the fall-plowed plat contain ed slightly more mois-
ture in t he upper 2 feet, while the next 3 fe t ho" ed slight 
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advantages in favor of 
the spr ing-plowed plat. 
The fourth to sixth feet 
were about equal for 
both plats. 
Slightly more mois-
ture was found in the 
summer sampling of 
the first 3 feet of the f-... 
P E8 CENTA6C M OIST URe 
246 8 m m u ~ e M 
SPRI N 6 
SUMMER 
~ /~~~~~~~~I1----~ 
fall-plowed plat than t 2 ~~::::::::::i~~ the spring-plowed one, ~ b 
but in the fourth to -:t:. 4-~::::::::~~t--J ttl sixth feet the percent- l..J 6 
age of moisture in the Q 
spring-plowed plat was 
distinctly higher than 
the corresponding depth 
on the plat fall plowed. 
The fall sampling shows 
tha tat depths of 3 and 
4 feet the percentage 
of moisture favors fall 
plowing to a slight ex-
tent while the other feet 
favor spring plowing. 
rALL 
/ ~~~~~~~t----j 
~ 
b 
4 ~~~ 
e 
6~~~~~~~~ ____ ~ 
-~ 
SPRING PLO WED 
FALL P L oweD 
Fig. 3.-Diagram showing the effect of 
fall and spring plowing double disked wheat 
stubble on the moisture content of fallow in 
the spring, summer, and fall to a depth of 
6 feet. Average for the 5 years 1912 to 1916. 
The first sampling shows the average moisture content of 
the upper 6 feet of the spring-plowed soil to be 17.31 per cent 
while the fall~plowed plat contained an average of 17.65 per cent. 
The averages for the summer samplings were J 6.91 per cent mois-
ture in the upper 6 feet of the spring-plowed plats, l:tnd 16.59 
per cent in the fall-plowed plat. In the fall the averages were 
IG.55 and 16.31 for the spring- and fall-plowed plat s respectively. 
It is evident from these results that spring and fall plowing 
are about equally effective in holding moisture after fall disking. 
When the moisture percentages found in the two disked plats, 
whi ch were fall- and -spring-plowed, are compared with similarly 
treated undisked plats, it is found that disking in the fall was 
not beneficial to moisture storage. Plats not disked but other-
wise treated as those disked contained the higher aver age per-
centage of moisture in the upper 6 feet of soil. 
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The data show that working the surface soil in the fall after 
harvest held the fall and winter precipitation nearer the surface 
than where the soil was left untreated during the winter. It is 
probable that stubble ;holds the snow better than a disked or 
plowed surface, and it appears that fall cultivation destroys sur-
face "cracks" thus hindering the p~rcola.tion of water' to the 
lower depths. 
During the 5 years under discussion the soil has not been 
saturated to a depth of 6 feet. The greatest seasonal fluctuations 
Vlere found in the second to the fifth feet; the second and third 
contained the highest percentages of moisture. 
b. Effect of Burning Stubble on the Moisture Conten,t of Fall-
plowed Fallow 
In the fall of 1911 a test was begun to determine the effect of 
burning wheat stubble on the moisture content of fall-plowed 
fallow. In this test four plats were used; two fallowed and 
two cropped each year. Both fall ow plats were fall plowed 
on the same date to the peRCeNTAGe MOISTURe 
same depth and re-
ceived uniform treat-
ment throughout the 
fallow year, except that 
the stubble was burned 
before plowing on one 
plat, while on the other 
it was plowed under. 
Three years' mois-
ture data a.re available , 
on this test. Sampling 
was done as before-
in the spring, summer, 
and fall-for the years 
1912, 1913, and 1914. 
The results are shown 
graphically in Figure 
4. 
In the spring the 
average moisture Icon-
tent , of feet 1, 3, 4, and 
5 was higher for the 
4- 6 10 12 14- ItS 18 flO 22 
~f-'H N (:j 
4 
6 
SUMMER 
rA LL 
I 
4 
§ 
6 
_ STU BB L e 8 (.//1N£D /2'2"LZJ srV88L£:PUJwCD UN DeR 
Fig. 4.-Diagram showing the effect of 
burning wheat stubble after harvest on the 
average percentage of moisture found in 
fall-plowed fallow in the spring, summer, 
and fall. Average for the years 1912, 1913~ 
and 1914. 
SOIL MOISTURE . STUDIES UNDER DRY-FARMING 11 
plat on which the stubble was burned, while 2 and 6 were exceed-
ed by the plat on which the stubble was plowed under. For the 
upper 6 feet of the plat on which the stubble was burned there 
was an average of 17.70, while in the ordinary fall-plowed plat 
there was an· average of 17.22 per cent of moisture. ' 
The summer sampling showed a rather marked benefit to the 
moisture percentages in favor of burning stubble before plowing 
in all but the first and sixth feet; the first foot of the two plats 
being about equal, and the sixth foot distinctly in favor of plow-
ing the stubble under. The average moisture content of the up-
per six feet of soil on the burned stubble fallow was 17.63 and 
that of the unburned plat 16.72 per cent, or nearly 1 per cent 
more moisture in the stubble burned plat. 
Although the moisture was lower on the plats where the straw 
was allowed to decay, it is probable that the continual addition 
of organic matter would decidedly increase the water holding 
capacity of the soil. ' 
2. Plowing 
a. The Moisture Content of Fall- and Spring-plowed Fallow 
In the fall of 1908 two adjacent plats that produced a crop in 
1908 were laid off to determine whether more moisture could be 
stored in fall-plowed than in spring-plowed fallow. One plat 
was fall-plowed-the usual depth being 8 inches-and left in the 
rough until spring, while the otlher was plowed as soon as it was 
possible to work the land in the spring. Both plats received uni-
form treatment during all seasons and alternate plats were added 
in 1909. There are available, therefore, moisture data for the 
8 years, 1909 to 1916 inclusive, on the comparat ive merits of fall-
and spring-plowed fallow. The fallow plats as shown graphically 
in Figure 5 were sampled in the spring, summer ,and fall of each 
season to a depth of six feet. 
In the spring sampling the average moisture content of the 
first and second feet favored the fall-plowed fallow 5 years, and 
the spring-plowed fallow 3 years. The moisture of the fourth 
and fifth feet was higher in the spring~plowed fallow every year, 
and in that of the third every year except 1914. The moisture 
content of the sixth foot fav ored spring-plowed fallow 5 of the 
'8 years. 
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Fig. 5.-Diagram showing the moisture content for the spring, sum-
mer, and Iall for fall-plowed and spring-plowed fallow in foot sections 
to a depth of 6 feet during the years 1909 to 1916. 
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Referring to Table I it is observed that a high annual precip-
itation usually resulted in a high moisture content in the soil and 
vice versa, '-£he effect of a high annual precipitation may be 
more noticeable the following season than the year in wh:ch it 
occurs. The spring samplang for practically every year showed 
that land plowed in the fall absorbed winter percipitation less 
readily than stubble land. '£he results show a tendency for the 
fall-plowed plat to retain the moisture in the upper two or three 
feet, while on the stubble the moisture penetrated more readily to 
the lower depths. Fall cultivation of any kind at Nephi de-
stroys cr acks in the ground and pulverizes the soil so much that 
it readily runs together and holds the moisture that falls near the 
surface while the undisturbed cracks permit the water to pene-
trate deeply. 
Fall samplings show the moisture content of the first and 
third feet t o favor spring plowing 5 years, the second foot every 
year, the fourth and sixth feet 6 years, and the fifth foot 7 of the 
B years. Considerable moisture was lost, probably both by 
evaporation and percolation, ea,ch year during the interval be-
Fig. 6.-Diagram showing the average percentage of moisture found 
in fall-plowed and spring-plowed fallow in the spr ing, summer, and fall 
for the 8-year period 1909-1916. 
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tween spring and fall. Some years a loss occured from each of 
the 6 feet, while in other se'asons it was largely from the upper 
and lower depths. 
b. Average Moisture Data on S'pring- and Fall-plowing 
In Figure 6 is presented t he 8-year average moisture data of 
the fall-plowed and spring-plowed fallow that are presented in 
detail in Figure 5. 
It is observed in the spring sampling that the average mois-
ture content of the first and second feet was higher in the fall-
plowed than in the spring-plowed fallow, while the lower 4 feet 
\\i ere considerably higher in the spring-plowed soil. The spring-
plowed fallow admitted the moisture to lower depths than the fall-
plowed fall ow. Fall plowing held the moisture nearer the sur-
face, particularly high percentages being recorded in the first and 
second feet. Two explanations for this have presented them-
selves either of which may answer in part: 
1. Stuble on a plat may catch and hold the snow better than 
plowed land, and thus result in the plat having a higher 
per cent of moisture in t~e spring. 
2, The soil at Nephi when producing a crop of winter wheat 
usually cracks at the surface; these cracks aid in taking 
up moisture. Fall plowing would hinder the stubble 
from catching the snow as well as breaking up and de-
stroying all cracks. 
Whether or not these explanations are correct makes little differ- . 
ence as the data show that spring-plowed fallow at Nephi contain-
ed m'ore moisture than fall-plowed fallow in the upper 6 feet of 
soil . 
In the summer sampling, although the sixth foot of the two 
plats were identical, the average moisture content of each of the 
upper five feet were all considerably in favor of spring-plowing. 
The moisture had distributed itself fairly evenly throughout the 
upper 6 feet of soil, when the summer samples were taken. 
Between the spring and summer sampling proportionately 
more moisture from the second and third feet was lost than from 
the fourth and fifth, showing that there was a downward move-
ment, while a large decrease was experienced in the first foot. 
Each foot of the spring-plowed fallow and the upper four of the 
fall-plowed lost moisture between the dates of spring and ummer 
sampling although the lower two feet of the latter plat gained. 
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Only for the fourth and fifth feet of the spring-p.lowed fallow 
and the fifth and sixth feet of the fall-plowed was the loss of mois-
ture between the summer and fall noticeable. Each of the six 
feet of the spring-plowed plat contained more moisture than the 
corresponding depths of the fall-plowed. 
c. Effect of Depth of Fall and Spring Plowing on the Moisture 
Content of the Soil 
It is usually necessary to re-plow or double disk fall-plowed 
fallow in the spring in order to kill weeds and volunteer grain. 
To determine the effect on the moisture of plowing deep in the fall 
and shallow in the spring (8 and 3 inches ), shallow in the fall and 
deep in spring (3 and 8 inches), deep in both the fall and the spring 
(8 and 8 inches), a test was started in the fall of 1911 on plats 
25 A, 26 A, and 27 A respectively. Subsequent treat ment was the 
same on all plats and in P ERCCNTAGE MO / STURC 2 4 6 8 ~ ~ _ m ~ ~ 
the fall of 1912 dup- I.M~iMilii5~P!lRi!I N~GMM.~ 
licate plats on series 2.~~~!!!i~iliiiii!.iiii!~.R.b 
" C" for the alterna te a~i!iM~~~H!iiiiiil\l~~.R~ 
years were added .. Ex- 4.~!liiR~ii1!!~~iiiiMi.~ 
cept for the plats plow-
ed 8 inches deep in the 
fall and spring where 
only 2 years moisture 
data are available, the 
results given ar e for 3 
years. The averagd 
moistu re data on thi s 
test is shown graphical-
ly for each foot on the 
3 da.tes sampled in 
Figure 7. 
In examining the 
figure it should be 
r emembered that the 
pIa t plowed 8 and 8 
tALL 
:\,., .... """"", .... ", ........ "-"" ........ , .... , .... " ..... " 
. ... "'-~#v.-.-.-~.-.-••• -.-.:. • .,. .......... T.~ ... y~~.-..;.~ 
~ PLO WCD 0-8 IN CHC S 
_ P LOWED 8-a IN CHCS 
~ PLOWED 5 - <5 IN CHeS 
jnches is not compar- Fig. 7.-Diagram showing t he moisture 
content of fallow land plowed 3 inches in 
able with the other two the fall and 8 inches in spring, 8 inches in 
plats, since the data fall and 3 inches in spring, and 8 inches 
. . in fall and 8 inches in spring. Average for 
wer e 0 btamed durmg the years 1912, 1913, and 1914. 
differ ent years and is an aver age of two years only. 
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'"fhe moisture content of the two comparable plat was 
practically the same in the upper 4 feet at the time of spring 
sampling, but the fifth and sixth feet favored the plat plowed 
deep in the fall and shallow in the spring. The average, how-
ever, shows only about 0.5 per cent more moisture in the upper 
6 feet of soil in the plat plowed 8 and 3 than in the one plowed 
3 and 8 inches. 'fhe average percentage moisture for the upper 
6 feet of soil was 17.67 for 8- and 3- and 17.15 for 3- and 8-in h 
plowing. 
In the summer sampling the plat plowed 8 and 3 inches had 
more moisture in all but the third and fourth feet than the plat 
plowed 3 and 8 inches. 'rue average per cent of moisture in the 
upper 6 feet of soil, for the plat plowed 8 and 3 inches was 16.21 
p~r cent, and for the plat plowed 3 and 8 inches 15.59, a differ-
ence of about 0.6 per cent in favor of deep fall and shallow spring 
plowing. 
The fall determinations show the plats were practically the 
sam-e as in the summer. The moisture content of the first foot 
in both plats increa ed over the previous sampling due to fall 
rain; the other feet were influenced to only a small extent. 
The average per cent of moisture in the upper 6 feet of soil 
for the plat plowed 8 and 3 inches was 16.44, and for the one 
plowed 3 and 8 inches, 15.95 per cent. Both plats lost about 1.25 
per cent of moisture from the upper 6 feet of soil during the sum-
mer but largely from the surface foot. In addition to this loss, 
all summer rains, usually amounting fo about 3.75 inches between 
the spring and fall, were lost. . 
These data show that it was better to plow deep in the fall 
and shallow in the spring, than vice versa. It is not necessary 
however, at Nephi to plow in the fall and again in the spring, 
because spring plowing is just as efficient in holding the winter 
precipitation and in eradicating weeds as both fall and spring 
plowing. 
d. Effect of Depth of Fa.ll Plowing on the Moisture Content of 
Fallow Soil 
In the fall of 1908 a depth of fall-plowing test was started 
on plats which prior to 1908 had been uniformly cropped and 
fallowed. In this test plats 16, 17 18, and 19 A-all tenth-acre 
plats-were fall-plowed as follows: Plats 16 A and 17 A were 
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suhsoiled 18 and 15 inch~s deep respectively; and plats 18 A and 
19 A were plowed 10 and 5 inches deep respectively. 
Altf'rnate plats on series" e" similar in number and trea,t-
ment were added in the fall of 1909. By using alternate plats 
in this manner each season, it was possible to study yields and 
moisture content of fallow plats for each treatment each year. 
In presenting the 8-year m<?isture data now available on this 
test, plat 17 ,subsoiled 15 inches was omitted, because (1) it was 
not sampled in 1915 and 1916 making only 6 years' data avail-
able; and (2) the moisture data obtained was very similar to 
that of plat 16 subsoiled 18 inches. 
The average percentages of moisture in plats fall-plowed 5 
and 10 inches, and subsoiled 18 inches deep respectively, for the 
8-year period 1909 to 1916 inclusive on three different dates, is 
shown graphically in Figure 8. 
Plat 19 plowed 5 inches had a higher percentage of moisture 
in all but the third and 
fourth feet in the 
spring than the plat 
subs oiled 18 inches 
deep. The plat plowed 
10 inches had consider-
ably more moisture 
than either the subsoil-
ed or shallow plowed 
plats in all feet except 
the second. The aver-
age per cent moisture 
to a depth of 6 feet, in 
the spring, for the plat 
plowed 5 inches was 
18,62, for the plat plow-
ed 10 inches 19.38, and 
for the plat subsoiled 18 
inches 18.48 per cent. 
Expressed in inches of 
moisture this shows that 
the plat plowed 10 inch-
es deep stored 0.77 of 
an inch more water in 
P CRCEN T A6C /\/f O / S TV R £ 
4- 6 8 /0 /2 /4 16 IB 20 
SPR ING 
;====~ 
SUMMER 
I:1<Zl PLOWED §o DELP 
_ PLJJWED 10· DEEP 
fZlilEl SUBSOII..ED IS- DEEP 
Fig. 8.-Diagram showing the percentage 
moisture found in fallow land fall-plowed 
5 inches and 10 inches, and sub-soiled 18 
inches deep respectively for the 8-year 
perio~ 1909-1916. 
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the upper 6 feet of soil than the plat subs-oiled 18 inches, and 0.65 
01 an inch more than the plat plowed 5 inches deep. The plat 
plowed 5 inches deep 'stored 0.12 of an inch more water than the 
plat subsoiled 18 inches. 
In the summer sampling the moisture had distributed itself 
more uniformly throughout the upper 6 feet of soil. The mois-
t.ure content of the second to fifth feet shows little variation due 
to the depth of plowing, all plats being fairly uniform. In the 
first foot the 10-inch plowing was high and the subsoiled plat low; 
in the sixth foot the subsoiled plat was high and the 5-inch plow-
jng low. The average per cent of moisture in the summer, in the 
upper 6 feet of soil, was for the 10-inch plowing 18.45, for the 
f'ubsoiled plat 18.29, and for the 5-inch plowing 17.99 per cent . 
. The greatest difference was equivalent to 0.39 of an inch of water. 
l\Iost all plats lost moisture between the spring and summer samp-
ling although moS'! of this loss was from the upper foot of soil. 
A decrease of moisture in the first and second feet of all plats 
since the summer was noted in the fall determinations, while the 
lower 4 feet remained practically as in the summer. Considering 
the 6-foot section, it appears that deep plowing iri~reased the per-
centage of moisture in the sixth foot. The average per cent of 
moisture found in the upper 6 feet of soil in the fall sampling was 
17.68 for 10-inch plowing, 17.57 for subsoiling, and 17.40 per cent 
for 5-inch pllowing. The second and third feet carried most 
moisture. During the interval between the spring and fall samp-
ling the plats plowed 10 and 5 inches deep lost from the upper 6 
feet 1.7 and 1.2 per cent moisture respectively, while the one sub-
soiled lost only 0.91 per cent in addition to the summer rainfall of 
3.75 inches. 
These averages are all very close and show rather conclusive-
ly that deep fall plowing was not necessary to store winter pre- / 
cipitation at the Nephi Sub-station. The difference in the amount 
.of moisture after S'Uhsoiling, deep plowing, and shallow plowing is 
not sufficient to warrant the practice of subsoiling or deep plowing 
for fallow. 
3. Cultivation of Fallow 
a. Effect of Cultivation on the Moisture Content of Fall-plowed 
Fallow 
A test was started to determine the effect of cultivation on 
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the moisture content of fallow in the fall of 1908. Two plats were 
fall-plowed to the same depth on the same date and left in the 
rough during the winter. From the spring throughout the fallow 
season one plat was kept free from weeds by disking and harrow-
ing, while the other received no cultivation, although weeds and 
volunteer gra.in were clipped before reaching maturity. 
The average moisture content of these plats for the 6-year 
period, 1909 to 1914 inclusive, is shown graphically in Figure 9. 
In the spring deter- PE:RCCNTAGe: MOISTURE 
2 ~ " 6 80m # m m ~ 
minations each foot of SPR ING 
the cultivated plat con-
tained a higher percent- :." __________ •• _r 
age of moisture than 4- ___________ .,... 
the uncultivated, the :'l __________ . - , 
differences increasing 6 ••• ~~ •• ~ •••• ,.-
somewhat with depth. I-.. I .!!.'!!~ .. ~!!StlUIMIM!!E:!Rp" __ 
The average moisture ~ 2 ~~~!!!~ •• !!tI •••• ;---
content for the spring ~.3 .~~~ _______ ".--
sampling in the upper ~ ~ .!!!!!!!!!!.!!!!!! _____ • .,.-
6 feet of soil of the cul- I-.. 'c) • ___ ~!l!!!' ____ .,.-
QI ~ 
l..J6 tivated plat was 18.32, 
and the uncultivated 
plat was 17.12 per cent. 
Summer samples show 
that each foot of the 
cultivated plat contain-
ed considerably more 
Cl rALL 
moisture than the corre- - CULTIVATeD ~ NOT CULTIVATED 
d · d th' th Fig. 9.-Diagram ,showing the percentage spon Ing ep In e moisture in cultivated and uncultivated fall-
uncultivated p~at, the plowed fallow in tne spring, summer, and 
greatest difference be- fall. Average for the 6-year period 1909-1914. 
ing in the upper 4 feet. The average moisture content for the 
upper six feet in the summer was 18.02 per cent for the cultivated 
and 14.91 for the uncultivated plat Or a difference of about 2.5 
inches of water. Weeds and evaporation used considerable 
water from the top four feet of the uncultivated plat. 
By fall the differences in moisture content of each foot were 
still more strikingly in favor of the cultivated plat, the uncultivated 
soil having lost much more moisture from all 6 feet than had the 
cultivated. This loss was later found to be pr:marily due to 
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volunteer grain and weed growth on the uncultivated plat. The 
conditions were similar to a cropped plat and a clean fallow plat. 
In the upper 6 feet of the cultivated fallow there was an average 
of 16.77 and in the uncultivated fallow 12.94 per cent 'moislture for 
the fall determinations or the equivalent of 3.25 inches more water 
in the cult ivated than in the uncultivated plat. The differences 
in favor of cultivation increased as the season advanced. This 
test shows the great necessity of checking weed growth that mois-
ture may be conserved in the upper 6 feet of soil. Later deter-
minations show the real function of cultivating fallow is to keep 
weeds down, ~maintaining a mulch being secondary in importance 
so far as moisture conservation is concerned. Preserving a clean 
fallow at a minimum expense for cultivation is the most pra,ctic-
able and profitable method. Frequent cultivation of a weedless 
fallow in Nephi soil is neither profitable nor practicable when the 
margin of profits is as narrow as it is under dry-farm conditions. 
b. Effect of Cultivation on Spring-Plowed Fallow 
2 
/, 
4 
P£RC£N TAG£ MO I STUR£ 
2 4. 6 (3 10 /E !4- 16 18 20 
SPR ING 
SUMME:R 
,ALC 
_ CUL TlVA T e O ~ N OT C U L T/ VA T£:O. 
Fig. 10.-Diagram showing the percentage 
moisture in cultivateJ and uncultivated 
spring-plowed fallow in the spring, summer, 
and fall for the 3-year period 1902-1914. 
To determine the 
effect of cultivation 
on the moisture con-
tent of spring-plow-
ed fallow, the stub-
ble on two plats that 
wer~ cropped in 1911 
was left until the 
spring of 1912. As 
soon as it was pos-
sible t o work the 
land in the spring, 
these two plats were 
plowed to a depth of 
8 inches. After plow-
ing one plat was har-
rowed and summer-
fallowed as usual 
during the summer 
while the other was 
untouched aft e r 
plowing. Alternate 
plats were used in 
this test. 
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As graphically shown in Figure 10 although the upper feet of 
the uncultivated plat were higliest in the spring, both plats were 
about equal in moisture content in the lower 4 feet. The mois-
ture content of the first, third, fourth, and fifth feet in the summer 
was higher in the uncultivated plat, than in the cultivated. ,The 
average 6-foot moisture content of the cultivated plat was 17.37 
per cent, and for the uncultivated 17.46 per cent; practically 
identical. 
In the fall sampling the percentage moisture in the first, 
second, and the sixth feet favored the uncultivated plat. The 
average per cent of moisture in the upper 6 feet of soil on the cul-
tivated plat was 17.30 per cent, and for the uncultivated 17.42 per 
cent. 
Each of the three dates on which samples were taken show 
the second, third, and fourth feet to carry more moisture than 
other feet. 
It appears from these data that it is not ,necessary, nor even 
good practice in moisture conservation, to cultivate spring-plowed 
fallow at Nephi. 
c. Effect of Cultivation and Hoeing on the Moisture Content 
of Fall-plowed Fallow 
To compare the moisture in a. mul«hed soil with one unmulch-
ed but having the weeds eradicated with a sharp hoe, a test was 
begun in the fall of 1914. These 2 plats were fall-plowed and 
left iLl the rough until spring. In the fall of 1915 an alternate 
pair of plats were added. One plat received normal fallow 
treatment, while the other was left as plowed except that as often 
during the summer as was necessary to keep growth checked the 
weeds were hoed carefully so as to disturb the soil as little as 
possible. An average of the 2 years' data with the usual samplings 
are presented graphically in Figure 11. 
In the spring the moisture content of foot 1 and 5 were the 
only depths higher in the hand-hoed plat than in the machine-
weeded one. 
'!he percentage moisture in the first foot was markedly and 
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the sixth foot noticeably in favor of the machine-weeded fallow, 
while the second to fifth feet were higher for the hand cultivation 
in the summer period. 
o During fall the ma-
chine \yeOeded fallow 
\iVas be t for each of the 
six feet. The greatest 
difference, about 1.25 
per cent, was in ' the 
third foot. The differ-
ence In moisture con-
tent between the two 
plats in the fall was 
much smaller than 
vvould be expected. 
This shows that ol{e ofo 
the most important 
functions of cultivation 
is to kill weeds. 
Whether it is profitable 
to cultivate solely to 
maintain a soil mulch, 
except after rather 
heavy storms, is a. prob-
lem for further investi-
gation. 
peR ceN TA GE: M O l STURE: 
Z -4 6 8 10 12 14- 16 18 EO ER.;JI. 
SPRING 
_ MACHINe weeDeD ~ HAND weeDeD 
Fig. n.-Diagram showing the eff.ect of 
machine weeding vs. hand weeding on the 
percentage mOisture in fall-plowed fallow 
in the spring, summer, and fall. Average 
for 191571916. 
4. MULCHES 
a . The Effect of Straw Mulch, 2 Inch Earth Mulch, and No Mulch 
on the MoistUre Content of Fallow Land 
In the fall of 1915 a test was started to determlne the effect 
of various mulches on the moisture content of fallow land. 
Plats 0 to 11 on series A and B, or 24 tenth-acre plats repre-
senting twelve mulch treatments in duplicate were used. Prev-
ious to this test all plats had been alternately cropped a~d fal-
lowed, 1915 being a cropped year. The treatments of the plats 
were as follows: 
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Series Treatment 
A B 
o 
1 
2 
11 
10 
9 
N ever plowed; weeds pulled or hoed. 
Fall plowed; -straw mulch. 
Fall plowed; subsoiled (18 inch); 
mulch 4 inch. 
3 8 Fall plowed; disked once in spring. 
4 7 Fall plowed; weeds pulled. 
5 6 Fall' plowed; mulched 2 inch. 
6 5 Fall plowed; mulched 4 inch. 
7 4 Fall plowed; mulched 6 inch. 
8 3 Spring plowed; weeds pulled or hoed. 
9 2 Spring plowed; mulched 2 inch. 
10 1 Spring plowed; mulched 4 ~nch. 
11 0 Spring plowed; mulched 6 inch. 
rrhe cultivated plats were harrowed after each rain to r estore the 
mulch. Weeds were -also kept in check. The plats were sampled 
as frequently as possible, determinations being made about every 
10 days. 
Percen/o.1e of mois /llre 
/ 
Samples were taken to a 
depth of 6 feet. The holes in 
the soil were filled after samp-
ling to prevent rapid downward 
percolation of water and air 
movement. The plats were 
sa.mpled during the periods be-
tween: May 22 and 29 ; June 6 
and 10, 16 and 19, 26 and 29; 
JUly 12 and 15, 17 and 19, 27 
and 29; August 7 and 9, 17 and 
19, 28 and 30, 1916. In all 2,880 
samples were taken. 
6 In Figure 12 ~s shown graphi-
cally the average percentage 
• fmc;' strdw mulch ~ e Inch clllfiv"lilJf1 
d / 1 d moisture from the 10 sampling f'J No mul ch - wee oS pu Ie 
. D' h' h dates in plats A 1 and B 10 that FIg. -.lz.- lagram s owmg t e . 
effect of a 4-inch straw mulch, a 2- were straw-mulched 4 mches 
inch soil mulch, an d no mulch with deep' A 5 and B 6 that were 
weeds pulled on th e moisture con- ' 
. tent of fallow in 1916. earth-mulched 2 inches deep ; 
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-and A 4 and B 7 that were not mulched but weeds pulled. Straw 
mulch was most and no mulch least effective for conserving soil 
moisture. Mulches apparently affected the moisture only in 
the upper three feet of soil ; below this depth all plats were prac-
tically the same. The two-inch cultivation was not enough bet-
ter than no cultviation to justify its use. 
b. Effect of Depth of Mulching on the Moisture Content of Fall-
plowed and Spring-plowed Fallow 
These data were obtained in 1916 from the experiment on the 
effect of mulches on the moisture content of fallow Jand. 
From the 10 sampling dates, 240 determinations for each 
treatment shown in Figure 13 were made. That each of the 
twelve treatments contained at least 19 per cent of moisture in 
the upper six feet of soil throughout the season indicates that 
mulches are not very important in moisture conservation on a 
weedless soil. 
Percenla ge of moisfure 
Z 3 A- 5 6 '7 8 9 10 /I /2 13 J4 Jfj 16 rr /8 19 20 
~ "-...... "- ....."-......"-......"-......~~Not cultivdled-weeds pul led ~'" ''''''''''''' "''''''' " "''''''''''''''''~ 
-0.. '" '" '" '" '" '" '" '" '" '" '" '" '-r 2-tnch 
cu/fWQf/on }...~  '" '" '" ~ '" '" "''\. "'" '" '" '" '" '" '" '" '" '" '" '" '" ~~ ~ "'''' " '" '" '" '" '" '" '" ~-1 ' nch culflVdfion 1'-.. ""'~~  ~ '" '" '" '" '" '" '" '" '" '" '" '" '" '" '" '" '" '" '" "'~ ~""'''''''''''''''''''''''''''''''''' " '" '" "'" ~6-Inch culfivt7//on ~ '" '" "'~ '" '" '" ~ '" '" ~ '" '" '" '" '" '" '" '" '" '" '" '" ~  3mch culllPolion 
1-
'f.inch cullivt7f/ofl 
tJ.incn cuff/volion 
Nil! cultivtJfed weeds pulled 
Subso/led /5 /1 culh"voted ~'I 
O/sked once In sanna • 
1 
.j Plowed since /!1/'f weeds ou lied 
I 
'f:..1nch straw mulch 
~ Spring pldwed _ roll pl()wed ~ Nol plowed 
Fig. l3.-Diagram showing the effect of cultural methods on the 
average final moisture content of fallow to a depth of six feet in 1916. 
Each column is an average of 240 samplings. 
11he moisture of the fall-plowed and spring-plowed plats 
receiving like "treatment was practically the same in all cases. 
The percentage moisture of the spring-plowed plats increailed 
slightly with depth of cultivation, while the fall-plowed plats 
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slightly decreased inversely with depth of cultivation. Alhtough 011 
fall-plowed land the straw mulch was the most efficient mois-
ture conserver, the unplowed plat on which the weeds were pull-
ed ranked second. The fall-plowed plat disked once in t he 
spring, and the spring-plowed plat mulched six inches deep both 
ranked high. Even the uncultivated fallow-.plats on which the 
weeds were pulled or hoed, lost little more than the most inten-
sive treatment, showing again that the chief purpose of ' culti-
vation is to kill weeds. 
c. Effect of Mulches on the Movement of Moisture in Fallow. 
The data presented in Figure 14 showing the distribution of 
moisture by foot sections to a depth of 6 feet on ten different 
dates, were obtained from the. same plats discussed ·in the last 2 
sections. 
+-
c::s 
o 
May 22-29 
June 26·2/3 
July 27-29 
22-29 
26- 21l 
27-29 
Perc~nlage q f mlJlsfuI'e 
Fig. H.-Diagram s.howing distribution of moisture each week 
throughout the season in fallow soil to a depth of 6 feet. Each column 
is the average of 24 samplings. 
Each column indicates the average percentage moisture a.n 
the 24 plats. The rainfall during the sampling periods is given. 
below: 
May 22 - 31 
June 1 - 30 
July 8 
July 10 
.July 17 
July 24 
July 25 
July 26 
July 27 
August 3 
August 5 
August 7 
. August 16 
precipitation 
precipitation 
precipi ta:tion 
preCipitation 
precipitation 
p'recipitation 
precipitation 
pre-cipi tation 
precipitation 
precipitation 
precipitation 
precipitation 
precipitation 
.00 inches 
.00 inches 
.07 inches 
.22 inches 
.20 inches 
.08 inches 
.10 inches 
.11 inches 
.30 inches 
.38 inches 
.26 inches 
.04 inches 
.le) inchea 
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It is observed in Figure 14 that all depths decreased in mois-
ture from May 22-29 to July 12-15, then increased slightly until 
August 7-9 after whi"ch it again decreased. Marked variations 
occurred in the first foot, and while the fluctuations were small 
in the lower depths, and decreased with depth for the 6 feet, they . 
\vere r eal and correspond with the flucuations in the surface 
oil. Apparently a fluctuation in the surface foot influenced the 
moi ture in the low r depths . 'rrhe increase in moisture in late 
J uly was undoubtedly du~ to rains of .16, .11 and .30 of an inch 
re pectively. One-tenth of an inch of rain did not effect the 
mOl ture content of even the first foot. 
5. CROPS 
a. Effect of Continuously Cropping Land to Winter Wheat on 
the Moisture Content of the Soil 
One of the first tests started by the Utah Experiment Station 
on the Nephi farm was to determine the relative yields from land 
c]'opped continuously, two years in three, one year in two, and 
cne year in three. The experiment was conducted on four fifth-
acre plats until 1907 when five tenth-acre plats were added so 
that a crop m~g'ht be produced each season for each cropping 
method. 
In the spring of 1909 it was thought advisable to study the 
moisture content under the treatments. From 1909 to 1916 in-
clusive, composite foot samples were made on these plats to a 
'depth of ten feet. For the years 1909, 1910, 1915, and 1916, the 
plats were sampled three times during the season and from 1911 
to 1914 linclusive twice. 
The moisture content on the continuously-cropped plat for 
the eight-year period is shown in Figure 15. T'hemo: sture at 
the time of spring sampling in 1909, 1910, ] 912 19] 5 and 1916, 
for the upper four feet was relatively high; jn 1913 , and 1914 
high for the upper three feet; and for 1911 rather low through-
out. In the spring determinations, the sixth to ninth feet were 
u ually low in mo~sture. The precipitation from the fall of one 
year until the spring determinations of the next in dry years was 
usually only sufficient to affect the moisture of the upper three 
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PERceNTA GE: MOISTUR E 
SPR ING S UMMER 
4- 6 <5 10 12 /4-.1.. 18 20 22 J 2 4 6 8 /0 12 !4- /6 18 eo ?2 
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Fig. 15.- Diagram showing the annual moisture conten t for the spring, 
summer-, and fall in foot sections to a depth of 10 feet in land continuously 
.cr opped to winter wheat during the 8-year period from 1909 to 1916. 
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or four feet of soil, while in very wet years the effect was noted 
as deep as seven feet. 
The summer sampling of 1909, 1910, 1915, and 1916 shows 
that the moisture content of the cropped plats decreased rapidly 
in the upper soil sections as the season advanced. Until after 
the summer determinations were made, the crops fed largely on 
the moisture in the ,upper four feet of soil. 
Comparing the moisture in the fall and spring shows rather 
conclusively that winter wheat on continuously-cropped land at 
Nephi draws most of its moisture from the upper four feet of 
soil. .changes did occur at depths below 5 feet, but whether the 
moisture of the lower depths was usee;. by the crop, or moved 
below their reach is not known. 
In four of the edght years the fifth foot hal: gained moisture 
while during the other four it lost between the period of spring 
and fall sampling. Practically every year the ninth and tenth 
feet were higher in moisture than the seventh and eight, 
Betw.een the fifth and ninth feet the soil is lighter than that 
above or below, making the sixth, seventh, and eighth feet usually 
much lower in moisture than the feet above. This light soil 
between two clay layers at Nephi makes it practically impossible 
for moisture to move up by capillarity from the lower to the 
upper feet ; if the moisture is used the roots must penetrate the 
lower strata. Experiments show that a sandy soil can not draw 
moisture from clay, unless the clay has a very much higher per-
centage than the sand. The data show further that the ninth 
and tenth feet have not been saturated at Nephi. 
b. Effect of Cropping 2 Years in 3 to Winter Wheat on the 
Moisture Content of the Soil 
Unfortunately the moisture dat8: 'obtaind on this test have 
been from winter wheat plats in 7 of the 8 years for which data 
are available. 
In 1909, 1910, 1913, 1914, and 1916 when the spring deter-
minations ' were made Figure 16 shows that each year at least 
the upper 5 feet of the plats contain,ed a higher percentage of 
moisture than lower depths. The upper loot sections were re-
latively low in moisture for 1911, 1912, and 1915. Generally the 
per cent moisture of the seventh to ninth feet was lower than 
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the upper foot sections, and the tenth foot was relatively high. 
Percipitation was apparently not sufficient in the fall and winter 
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Fig. 16.-Diagram showing the moisture for tb "- spring, summer, and 
fall in foot sections to a depth of ten feet in laD /j cropped two years in 
three during the 8-year period 1909 to 1916. 
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of 1911 and 1912 materially to affect the moisture content of the 
lower soil depths. 
The ummer sampling for 1909, 1910, and 1915 how that 
the . crop used considerabl~ moisture from the upper four feet of 
soil during the anterval between pring and summer, The fallow 
year 1916 lost some moisture f orm the upper four f eet but not 
nearly a much as the cro'pped plat . 
Determinat ion for the fall per iod compar ed with the sprin o' 
indicate t hat winter wheat u es moi ture to a depth of from 5 t o 
7 feet, a a rule, and sometime possibly deeper. The mo t 
erratic changes in moisture content , however , wer e' noted in th 
upper 6 feet of soil. 
c. Moisture Content of Land Alternately Cropped to Winter 
Wheat 
In 1909 the moi ture data pre ented in Figure 17 were from 
fallow, in 1910 winter wheat, etc. , alternately. 
From the spring determinations in 1909, 1910, 1913" 1914, 
and 1916, each of the upper six feet of soil were relatively high 
in moisture ; those in 1912 and 1915 high in the upper 4 feet; 
and tho e of 1911 low in the upper 6 feet. The seventh, eighth, 
ninth, and tenth feet were low in percentage moisture nearly 
every year in the spring. In 1916 the moisture content in the 
lower four feet was the highest recorded for these depths dur-
ing the past eight years . Wherever the blue clay was encount-
ered (the ninth foot in 1910 and tenth foot in 1911 for instance ) 
the moisture percentage was u ually high. 
In the fallow year , 1909 and 1915 between the spring and 
summer, the moisture apparently moved downward and tended 
to distribute it elf more evenly throughout the upper ten feet 
of soil in the ummel' than in the spring. rrhis distribution, how-
ever, was confined primarily to the upper seven feet . 
During the crop year s, 1910 and 1916, the moisture content 
decreased materially in every foot except the eventh in 1910 and 
the ninth in 1916, between the dates of spring and summer samp-
Hng. The greatest loss in moisture was from the upper five 
feet of. soil. The moisture content of the fallow plats in 1909, 
1911, 1913, and H'15 had not increased between spring and fall 
but the mOl ture k . <i distributed itself more uniformly through-
out the upper even reet and in several cases had penetrated to 
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PERCENTAGE M OI S TURE 
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Fig. 17.-Diagram showing the moisture content for the spring, sum-
mer, and fall in foot sections to a depth of ten feet in land alternately 
cropped to winter wheat during the 8-years 1909 to 1916. 
the lower depths of the soil. In 1911 there was a loss of 2 per 
cent of moisture, besides the rainfall, from the upper ten feet of 
'soil between spring 'and fall. The small rainfall :n 1910 and 
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1911 accounts for the low moisture content of, the upper 6 feet 
of soil in 1911. Moisture decreased in practically all of the 
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Fig. 18.-Diagram showing the moisture content for the spring, sum-
mer, and fall in foot sections to a depth of ten feet in land cropped one 
year in three during the 8-year period from 1909 to 1916. 
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upper ten feet of soil between the spring and fall of the cropped 
years 1910, 1912, 1914 and 1916. The greatest loss was from the 
upper five feet. ' 
The active feeding zone for winter wheat is the upper 6 feet 
of SOlI; below this depth only occasionally does the crop draw 
heavily for water. It is believed that at Nephi moisture fluctu-
ations below the seventh foot are due largely to soil variations. 
In very wet years water enters fallow soil to a depth of 10 feet 
(note for instance the fall sampling of 1915 and the spring samp-
ling of 1916), but it is doubtful whether this moisture is recover-
ed by winter wheat. It probably continues to move down 
through the soil. 
d. Effect of Cropping 1 Year in 3 to Winter Wheat on the Mois-
ture Content of Land 
Conclusions from Figure 18 are that the moisture percentage 
in the spring determinations fluctuate greatly. There was a 
s}jght decrease lin the moisture content of the fallow plats, and a 
marked decrease for cropped plats, in the upper feet between 
spring and summer. The fall sampling shows decreases in the 
moisture content of fallow plats in the upper feet between spring 
and fall and striking decreases on cropped plats even to a depth 
of ten feet in 1916. During such years as 1910 the moisture 
was either lost from each of the ten feet by evaporation at the 
surface or by movement to lower depths. 
c. Effect of Kind of Crop on the Moisture Content of the Soil. 
" From 1909 to 1914, inclusive, moisture determinations were 
made on corn, potato and pea plats grown in rotation with win-
ter wheat. The plats were sampled to a depth of 6 feet in the 
spring, summer, and fall of each year. The average percentage 
moisture of the cultivated plats are compared graphically with 
the same data for winter wheat in Figure 19. 
In the spring the moisture in all plats was about the same 
for all depths although a little more was found lin "the wheat plat. 
The moisture was rather evenly distributed throughout the en-
tire 6 feet on all plats. 
The corn, potato, and pea plats, when sampled in the summer, 
showed a distinct loss of moisture from the surface foot of soil, 
a,nd slight losses from some of the lower depths. The wheat 
soil showed that relatively large quantities of water were used 
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Fig. 19.-Diagram showing the average effect of different crops on 
distribution of moisture in the spring, summer, and fall for the years 
1909-1914. 
from each of the six feet of soil, with the greatest loss in the upper 
four feet. A compa,rison of corn, potatoes, peas, and winter 
wheat soils at this period shows plainly that intertilled crops do 
not use the soil moisture so rapidly, nor so deeply, as winter 
wheat. 
Between spring and fall all four plats lost some moisture from 
each of the upper six feet, while corn, potatoes, and peas took 
most of their moisture from the first four feet, wheat used con-
siderable moisture from each of the top si~ feet, although the 
upper four feet showed the greatest loss. Peas absorbed the 
least water from the sOlI and wheat a great deal more than any 
of the intertilled crops. It is evident from these data that win-
ter wheat was much more efficient than corn, potatoes, or peas, 
. in e,xtracting moisture from the upper six feet of soil. 
f. Moisture Content of Intertilled Crops and Fallow 
Figure 20 shows graphically the 5-year average percentage 
moisture for intertilled crops and fallow. In May only the first 
and sixth feet of the fallow contained more moisture than the 
llltertilled plats. Since all plats grew a crop of winter wheat 
the previous summer and were subsequently all given the regular 
SOIL MOISTURE STUDIES UNDER DRY-FARMING 35 
fall and spring treatments, about the same percentage moisture 
was expected in each plat at this time.' 
The June sampling shows the cropped and fallowed plats 
t(l be practlcally identical in moisture content with the hIighest 
percentages at the second and third feet. That very little 
growth is made by intertilled crops at Nephi until after June 16 
partly explains the uniformity in the moisture content of the 
cropped and fallowed plats on this date. 
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By July 21 the fallow 
plat had more moisture 
in each of the upper 5 
feet of soil than the 
corresponding depths in 
the cropped plats. The 
cropped plats had lost 
most of their moisture 
from the upper, es-
pecially the first, foot 
sections . 
In October the loss 
from the upper 5 feet 
of the cropped plats was 
still more pronounced 
than in July, but there 
was undoubtedly a 
great deal of available 
moisture remaining in 
these sections. The in-
tertilled crops did not 
exhaust the moisture 
from the so] nearly so 
'chmpletely as did 
wheat. The low. yields 
obtained from the inter-
tilled crops was not due 
Fig. 20,-Diagram showing the effect of to a lack of available 
intertilled -cropping and fallowing on the 
seasonal distribution of moisture to a depth moisture in the upper 
of 6 feet for a 5-year period. 6 feet of soil, but to the 
\ inability of the cultivated crops to use the moisture. Larger 
yields of intertilled crops would undoubtedly mean the use of 
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more moisture, and hence a greater difference In the moisture 
content of intertilled and fallowed plats. 
g . The Effect of Spring Cultivation on the Moisture Content of 
Winter Wheat Plats. 
From 1909 to 1914 inclusive ' two adjacent plats of winter 
wheat-one harr'owed in the spring, the other not harrowed-
were used in a test to determine the effect of spring harrowing 
on the moisture content of the soil. The average moisture data 
are shown graphically in Frl.gure 21. 
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S~R I NS usually taken before the cul-
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SUMMER 
consequent y, the percentage of
moisture present was practical-
ly the same for both plats. 
However , there was some differ-
ence in the fifth and sixth feet 
: in favor of the plat not cultivated. 
The four-year average data 
in the summer shows all feet, 
except the second, had a higher 
moisture content in the uncul-
tivated plat than in the plat that 
was harrowed. The difference 
_ NOTnARROWCD = nARROwCD between the two plats was reI a-
Fig. 21.-Diagram showing the tively small the greatest diverg-
effect of cultivation on the average :. . 
moisture content of winter wheat ence occurrmg m the thIrd and 
plats in the spring, summer, and fourth feet. Again in the fall, as 
fall for a 6-year period 1909-1914. on the previous d~tes, there was 
little difference In the moisture content of the ~ultivated and un-
cultivated plats. As a result of this test it seems logical and rea-
sonable to believe tha~ ~pring cultivation of w:nter wheat does 
not conserve the moisture in the upper six feet of soil. 
6. MANURE 
a. Moisture Content of Cropped and Fallow Plats 
In the spring of 1915 an experiment was started to deter-
mine the effect of , various amounts of farm manure on the per-
centage moisture in cropped and fallowed land. ~rhe manure 
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was added in the spring PERC£N TAGE MOISTURE 
and the plats spring-
plowed for fallow. The 
t\yentieth - acre plats 
sampled ,in this test 
were: 36F East and 
V{ est, 39F East and 
V est , and 41F East and 
V\T est. The east plats 
are cropped, while the 
west plats are fallowed 
in alternate years. Plats 
36F East and West were 
n ot manured; and plats 
39F and 41F EaS't and 
v.~ est were manured at 
the rate of 10 and 20 
tons per acre respec-
tively. 
A crop of Kubanka 
spring wheat was pro-
duced on the west plats 
in 1915, while the east 
plats were fallowed. 
SPRING 
FALL 
_ CRoppeD e:zZ'Z:I rALLOW 
Fig. 22.-.Diagram showing the effect of 
cropping spring plowed land on the mois-
ture content in the spring, summer, and fall 
to a depth of 6 feet. Results for 1915-1916. 
Turkey Red winter wheat on the east with the west plats fallowed 
was the arrangement :in 1916. The average moisture data in the 
fr..llowed and cropped plats, manured and unmanured, on three 
different dates are shown graphically in Figures 22, 23, and 24. 
In the spring the moiS'ture content of the cropped and fal-
lowed plats differed little and inconsistently. The three pairs of 
plats, i. e., 36, 39, and 41 F. East and West, all contained an aver-
age of about 19 per cent of moisture in the upper 6 feet of soil in 
the spring. The plats that received 20 tons of manure per acre 
·contained more moisture in the first foot than the other platS'. 
At the time of the summer sampling the moisture content of 
th e cropped plats had decreased materially in the upper 4 feet 
and a great deal in the fifth and sixth foot. The percentage 
moisture of the plats manured at the rate of 20 tons was greater 
t han those manured at the rate of 10 tons. The fallow plats lost 
moisture largely from the upper foot. 
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By fall the cropped plats had lost still more moisture at all 
depths but especially in -the lower sections. The fallow plats 
had practicaliy the same mois~ure content as in the summer. The 
plat manured at the rate of 10 tons lost moisture from every, but 
most noticeably from the lower, depths between the summer and 
fall. 
P£RC£N TA G£ MOISTURE: 
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_ CRoppeo = F A LLOW 
Fig. 23.-Diagram showing the mois-
ture content of cropped and fallow spring-
plowed land manureCi. at the rate of 10 tons 
per acre. Average for the years 1915-1916. 
I 
The cropped plat (41 ) manured at the rate of 20 tons per 
acre maintained its moisture better ' than the one unmanured or 
manured at the rate of 10 tons. . These studies show that winter 
wheat in maturing uses considerable moisture from the sixth foot 
of soil. However, the moisture of the sixth foot was not reduced . 
nearly so much as that in the upper feet. The addition of manure 
has not as yet greatly increased the water-holding capacity of 
the soil. 
\ 
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Beginning with Figure 25 and ending with Figure 33 is 
shown graphically the storage of moisture during the winter of 
1915-16, and the use of moisture by wanter wheat on plats that 
received different cultural preparations. In the various figures 
P£RC£N TA G£: MOISTURE 
2 468 0 ~ M ~ m ~ 
SPRING 
S UMMER 
FALL 
_ CROPPeD = rALLOW 
Fig. 24.-Diagram showing -the effect of 
cropping spring-plowed land that had been 
manured at the rate of 20 tons per acre, on 
the moisture content in the spring, summer, 
and fall . Results for 1915-1916. 
rather marked differences are noted in the amount and depth to 
which moisture was stored, and similar differences are noted in 
the quantities and depth from which moisture was used by the 
wheat crop on different plats. 
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7. STORAGE AND USE OF WATER BY WINTER WHEAT IN 
1915 and 1916 
a. Use of Moisture by Winter Wheat and Storage of Moisture 
in Spring-plowed Fallow 
In Figure 25 a wide differen ce is observed ,between the mois-
ture of cropped and fallow plats in the fall of 1915. By the 
spring of 1916, however, the plat that was cropped in 1915 con-
tained more moisture in the upper six feet than the plat that was 
fallow. A great loss of moisture to a depth of 4 f eet, between 
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Fig. 25.-Diagram showing the effect of 
cropping spring-plowed land on the mois-
ture content in the fall and again the fol-
lowings,pring, summer, and fall under the 
alternate tr,eatment. Results for 1915-1916. 
spring and summer, and a heavy loss from all 6 feet between the 
summer and fall determinations was noticed for the plat cropped 
in 1916. The fallow plat lost about 2 per cent of moisture, large-
ly from the first f.oot , during the summer, in addition to the 
seasonal rainfall. 
/ 
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b. Use of Moisture by Winter Wheat and Storage of Moisture in 
Spring-plowed Fallow Disked in Fall after Harvest for 
Years 1915 and 1916 
That there was a great inequality in the mo:sture content of 
stubble land and fallow in the fall of 1915 is observed from Figure 
26. In the spring of 1916 the first, second, and third feet were 
practically the same on both plats, but the moisture content of 
the -fourth, fifth, and sixth feet favored the fallow plat or plat 
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Flg. 26.-Diagram showing the effect 
of cropping land disked in the fall, then 
spring-ploweg, on the moisture content in 
the fall and again the following spring, 
summer, and fall under the alternate treat-
ment. Results for 1915-1916. 
that was cropped for 1916. Between the sprjng and summer, and 
summer and fall determinations the moisture content of the crop-
ped plat decreased in all feet. T'he fallow plat lost about 1.5 per 
cent of moisture during the ~eason. It appears that disking 
caused the mojsture to be held near the surface, when Figure 26 
is compared with Figure 25. • 
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c. Use of Moisture by Winter Wheat and Storage of Moisture in 
Fall-plowed Fallow for the Years 1915 and 1916 
A wide difference in the moisture content of cropped and fal-
low land in the fall of 1915 is shown in Figure 27. By spring in 
1916 the plat that was cropped in 1915 contained practically the 
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Fig. 27.-Diagram showing the mois-
ture content of cropped ~nd fallow fall-plow-
ed land in the fall and again the following 
spring, summer, and fall under the alternate 
treatment. Results for 1915-1916. 
~ame amount of moisture in the upper six feet as the plat that 
'Was ,fallow. The plat cropped in 1916 used considerable mois-
ture to a depth of 4 feet between the spring and summer sampling 
dates, and to a depth of 6 feet between the spring and fall. Less 
moisture was used· from the lower than from the upper feet. 
/ 
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d. Use of Moisture by Winter Wheat and Storage of Moisture in 
Fall-plowed Fallow, Di'sked after Harvest for the Years 
1915 and 1916 
.As in the last charts, Figure 28 shows the large variation in 
the moisture of cropped and fallow land in the fall of 1915 to have 
disappeared before the spring of 1916, although in this case the 
lower feet did not approach each other as closely as in the previ. 
ous treatments. The figure shows clearly that moisture was ab. 
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Fig. 28.-Diagram showing the effect of 
crop'ping land that had been disked and 
plowed in the fall, on the moisture content 
in the fall and again the following spring, 
summer, and fall under alternate treatment. 
Results for 1915-1916. 
sorbed more quickly and penetrated deeper :n moist soil than in a 
relatively dry one. From spring to fall the moisture content of 
the cropped plat diminished rapidly in all feet. The fallow plat 
gained in some feet and lost in others, the average loss being about 
1 per cent. Moisture was held nearer the surface on plats that 
were cultivated in the fall. 
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e. Use of Moisture by Winter Wheat from Fall-plowed Fallow, 
Frequently Cultivated During Fall.ow Season, in 1915 and 1916 
Figure 29 show that the mo:sture content of the stubble plat 
in the fall of 1915 was low in all feet. Although the moi ture 
content of the stubble plat had jncrea ed In all ix feet by the 
2-
lJ 
4 
§ 
6 
I 
I-. 2 t..J 
t..J 
.9 l... 4 
~ 5 
:t 6 
I-. 
Q 
I l.J 
Cl 2 
5 
4 
fJ 
6 
I 
2-
3 
4-
() 
PERCENTAGE" MOISTURE" 
246 8 ~ a ~ ~ $ B n 
FA LL AFTCR CROPPIN 6 -AFTCR FALLOW 
SPRING 
SUMMCR 
rALL 
_ CROppeD ~ FALLOW 
Fig. 29.-Diagram showing the effect 
of eropping fall-plowed land on the moisture 
content in the fall and again the following 
spring, summer, and fall under the alternate 
treatment. Results for 1915-1916. 
spring of 1916, it was much lower than the fallow plat or the plat 
that was cropped in 1915. The wheat crop had used moisture 
from all six feet , but largely from the upper four feet during the 
season. The moisture of the fallow plat moved deeper into the 
soil between the spring and summer determinations. 
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f . . Use of Moisture by Winte'r Wheat and the Storage of Moisture 
on Fallow, Plowed 8 Inches Deep in the Fall, and Replowed 
8 Inches Deep in the Spring 
Figure 30 shows that in the spring of 1916 the moisture con-
ten t of both plats had increased considerably ~n the upper 6 feet 
(If soil and the difference between them lessened si,nce the fall of 
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Fig. 30.-Diagram showing the effect of 
cropping land that had been fall-plowed 8 
inches, then spring-plowed 8 inches on the 
moisture content in the fall and again the 
following spring, summer, and fall under 
the a lternate treatment. Results for 1915-
1916. -
1915. The stubble plat held more of the winter precipitation 
than t4e fallow plat in the upper six feet. Mojsture was used by 
the crop to a depth of six feet in 1916 as shown in the fall deter-
minations. The fallow plat lost some moisture in both the upper 
and lower feet. 
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g. Use of Moisture by Winter Wheat and Storage of Moisture on 
Fallow, Fall-plowed 5 Inches Deep for the Years 1915 and 1916 
There is observed in Figur e 31 a wide difference in the mois-
ture contents of stubble and fallow land in the fall of 1915, and 
in the spring of 1916 the small differences in moisture between the 
-plats still show the effect of the high moisture in the fallow plats 
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Fig. 31.-Diagram showing the effect 
of cropping land that was fall plowed 5 
inches deep on the moisture content in the 
fall and again tne following spring, summer, 
and fall under the alternate treatment. Re-
sults for 1915-1916. 
of the fall before or the cropped plats of 1916. Moisture decreased 
mat erially in all feet of the cropped plat during the intervals be-
tween spring and fall. The sixth foot of the fallow plat in 1916 
was practically the same in. the fall of 1916 as it was in the fall of 
1915. 
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h. Use of Moisture by Winter Wheat and Storage of MoistuTe on 
Fallow, Fall-plowed 10 Inches Deep, for the Years 1915 and 1916. 
Despite the noticeable contrast in the fall· before, Figure 32 
shows that the moisture of these 2 plats in the spring of 1916 was 
about the same. From spring to fall the cropped plat lost con-
I 
2 
a 
4-
~ 
6 
2 
.b 
~ 4-
t § 
6 
~ 
::t / 
h 2 
~ 1> 
c + 
~ 
6 
I 
2 
1; 
4 
§ 
6 
PERCENTAGE M O I S TU RE: 
468 W m u ~ m ~ n 
rALL ArTeR CROPPIN6-ArT£R r A LLOW 
SPR ING 
I 
S UMM£R 
rALL 
_ CROPP£D = rALL o w 
Fig. 32.-Diagram showing the effect 'of 
cropping land fall-plowed 10 inches deep on 
t he m oisture content in the fall and again 
the following spring, summer, and fall. 
Results for 1915-1916. 
l!riderable moisture from all depths, although most was lost from 
the upper five. feet . The fallow plat lost about 2 per cent and 
the cropped about 5 per cent of moisture in addition to the summer 
rainfall. 
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i. Use of Moisture by Winter Wheat and Storage of Moisture on 
Fallow Subsoiled 18 Inches Deep for the Years 1915 and 1916 
The same r elation between the moi ture in t hese plats in the 
f all of 1915 and th pring of 1916 i noticed in Figure 33 as was 
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Fig. 313.-Diagram showing the effect 
of cropping land that had been fall-sub-
soiled 18 inches deep, on the moisture 
content in the fall and again the follow-
ino' spring, summer, and fall under the 
alternate treatment. Results for 1915-
1916. 
seen in Figure 32. Mo t of the moi ture u ed by wheat during 
the season was taken from th upper four feet. The fallow plat 
lost about 1 per nt of moi ture durin' the fallow ummer in 
addition to the d."ainfall. 
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III. SUMMARY 
1. The lirndting factor in crop production on dry-land 
water. 
2. This bulletin reports results of soil moisture tudie at 
the Nephi, Utah, Sub-station from the year 1908 to 1916 inclusive. 
3. For the past 19 years the normal precipitation at Nephi 
was 13.48 inches. About 85 per cent of this fell during the non-
gr owing season between October an~ May. The 9-year average 
evaporation from a free water surface for the 7 month period, 
April to October inclusive, was 47.6 inches. 
4. The average wind velocity at Nephi was about 4.5 miles 
an hour for the summer months, while the temperature seldom ' 
reached 100 degrees F. 
5. The soil on the sub-station is a deep alluvial reddish-
brown clayey to sandy loam. 
6. Disking stubble before fall-plowing or after harvest be-
fore spring-plowing was not beneficial in moisture storage. 
7. Burning stubble before fall-plowing slightly increased 
the moisture content of fallow. 
8. More moisture was held in the upper six feet of spriilg-
plowed than of fall-plowed fallow. 
9. In years of high precipitation, moisture was stored to a 
depth of 7 feet in summer fallow, while in dry years it accumu-
la ted only to a depth of 3 or 4 feet. 
10. Plowing both in the fall and in the. spring did not store 
more moisture than either spring- or fall-plowing alone. 
11. Practically the same amount of moisture was found in 
land plowed shallow, deep, and subsoiled. 
12. Cultivation of fall-plowed fallow by eradicating weeds 
a.nd volunteer grain conserved a great deal of moisture but the 
cultivation of spring-plowed fallow was of doubtful value. 
13. Mulched fallow retained only slightly more moisture 
th ~n fallow on which the weeds were killed with a sharp hoe but 
not mulched ; hence, destroying weeds i more important t han 
maintaining a mulch in conserving moisture in fallow land. 
14. Straw mulches were more efficient in preventing evapor-
ation than soil" mulches. . 
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15. Deep mulching was .more effective in retaining moisture 
in spring-plowed fallow than in fall-plowed fallow. 
16. Fallow soil lost from 0.5 to 2.0 per cent in addition to 
the rainfall between spring and fall of the fallow summer. 
17. Continuously cropping to winter wheat did not deplete 
the moisture supply to a depth of 10 feet more thoroughly than 
alternate cropping. 
18. Although the intertilled crops-corn, peas and pota-
toes-used moisture to a depth of 5 feet, they did not dry the soil 
so thoroughly nor so deeply as did winter wheat. 
19. Manure, especially when as much as 20 tons to the acre 
were added, increased the water-holding capacity of cropped soil 
and slightly increased that of the second foot in fallow. 
20. Winter wheat used moisture to a depth of 6 feet. 
21. St~bble and fall-plowed soils gained considerable mois-
ture to a depth of 6 feet between the fall of 1915 and spring of 
1916. 
22. Moisture penetrated deeper and more quickly in moist 
than in dry soil. 
23. Summer tillage aided materially in conserving soil mois-
ture. 
24. At Nephi about 18 inches of water can be stored in the 
upper 6 feet of soil. 
25. Indications are that crops extend their roots into the 
lower soil layers for water, but that little moisure is raised from 
great depths by capillarity in this soil. 
26. It required from 0.50 to 1.0 inch of rain in the fall to 
eonnect the dry surface soil on fallow with the moist soil below. 
27. The minimum point to which winter wheat used water 
from the soil was about 10 per cent. Hence, water -above 10 per 
cent is available for this crop. 
28. From 54 to 65 per c·ent of the precipitation falling be-
tween September 20th one year and the following September was 
found in the upper six feet of soil. 
29. Fallow land at Nephi averaged 17.5 per cent water in 
the upper six feet of soil in the fall. At seeding time about 6.4 
inches of this moisture was available for plants. . 
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30. During the winter after the fallow there is usually about 
4 per cent, or 3.5 inches, of available moisture stored. 
31. Probably never more than 10 inches of water in the up-
per six feet of this soil is a.vailable for plant use. Even in the 
best years following a fallow considerably less than one year's 
precipitation was available for crops in the first six feet of the 
soil. 
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